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THE HYPOTHETICAL A-FACTOR AND TRYPANO-
SOME INFECTION*
GEORGE H. SMITH AND PHILIP B. COWLES
One of the lamentable things in modern science is that masses of negative work remain unpublished, and that by this attitude of silence, later workers are not prevented from following "blind trails."-GouWENS.
The following note records certain results ofexperiments, wholly
unsuccessful, designed to duplicate and, it was hoped, to amplify
the work reported by Roskin and his collaborators. During the
period from 1929 to 1935 these authors published a series of sixteen
papers dealing with the influence of irradiation upon the therapeutic
efficiency ofvarious medicinal agents. Eight of these papers detailed
experiments showing that non-effective doses of salvarsan admin-
istered to mice infected with trypanosoma became effective if the
mice were given appropriate treatment with ultra-violet light. It
is also reported that the serum of normal mice, or of normal men,
collected after a period of irradiation is able to exert the adjuvant
effect upon the non-sterilizing dose of salvarsan. This active serum
component, termed the"A-factor," is described as beingthermolabile
and readily adsorbed to kaolin. It exhibits no specificity referable
to host derivation, and is not elaborated by the irradiated animal sub-
sequent to splenectomy or after blockade, either local or general, of
thereticulo-endothelial system. Itwas this hypothetical "A-factor"
which it was proposed to study in its relationship to other serological
principles.
An attempt was made to reproduce the system employed by
Roskin, that is, mouse-trypanosome-salvarsan-light, to observe his
cautions as to dosage with the trypanosome, the drug, and irradi-
ation; but it must be pointed out that our strain of mice most cer-
tainly differed from his, our Trypanosomo equiperdum was not his
equiperdum, our salvarsan may have been unlike his, and our source
of ultra-violet light was not the same. In all of these respects,
as well as in results, our experiments differed from his; consequently
our tests cannot in any way be considered a refutation of his work.
They simply mean that broad generalizations from the results with
a particular set of reagents of this nature are not permissible.
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In view of the completely negative results of these experiments
it is of no value to present detailed protocols of the preliminary
titrations of the trypanosome strain, or of the therapeutic efficiency
of the salvarsan used. The quantity of trypanosomes given by
intraperitoneal injection resulted in blood stream invasion by the
parasites within 24-48 hours, and in death of the mouse within 5 to
6 days thereafter. The salvarsan employed was of such strength
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that 1 cc. of a 1:15,000 dilution, given intraperitoneally to mice
with a blood stream invasion showing from 1 to 10 trypanosomes
per field, would almost uniformly fail to protect, while higher con-
centrations (1:12,000-1:6000) saved an increasing number of the
mice. Irradiation was effected by a Pan-Ray Arc, Type H-C, lamp,
the mice being exposed in the several experiments for 10 or 60
minutes, once or repeatedly, at a distance of 40 cm. from the source
of light, with a cross current of air to avoid excessive heating. As
Roskin had called attention to the protective effect of the hair,* the
mice were depilated with barium sulphide. The blood of the
peripheral circulation was examined in smear preparation daily. A
typical protocol follows, and the accompanying graph shows that the
irradiation exerted no effect upon survival, upon the duration of the
latent period, or upon the time elapsing from blood stream invasion
until death. These results are typical of a number of tests.
* The literature reveals but one attempt, that of Giemsa and Ellenbogen (Ztschr.
f. Immunitatsf., 1930, 67, 78), to repeat the work of Roskin and his associates.
The results were entirely negative, a result ascribed by Roskin to the fact that the
mice were not deprived of hair before irradiation.
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With complete failure to demonstrate Roskin's "A-factor" in the
irradiated salvarsan-injected mice, there was little chance that a
passively transferable "A-factor" could be produced in another
species, at least, of sufficiently high potency to cause the serum to
modify the action of a non-sterilizing dose of salvarsan. Neverthe-
less, an attempt of this kind was made, serum being collected from a
rabbit both before and after irradiation. Into the trypanosome-
infected mice these sera were injected, simultaneously but not ad-
mixed with the salvarsan. The effect of the salvarsan in modifying
the course of the infection was not influenced in any way by the
serum.
The nature of the "A-factor," its origin, and its mode of action
remain to be disclosed. Does it act through augmenting the defen-
sive mechanism of the host, does it impair the vitality of the para-
site, or does it simply add directly to the trypanocidal action of the
salvarsan? Some combination of reagents other than that here used
must be employed if answers are to be forthcoming. At all events,
the system used is not a matter of indifference.
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